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usual lamps comprising an incandescent 
member in the form of a single helix. 
Upon burning of the incandescent body 
arcs readily occur, especially between the 

25 ends where the said body is burnt, and 
may even proceed to such an extent that 
the arc extends between the supply wires 
or pole wires within the lamp. In such 
a case tbe current strength of this arc 

30 formed between the supply wires or pole 
wires will have such a value that the usual 
fuses on the switch-board are blown. 

In order to avoid this drawback it has 
already been proposed to provide a fuse 

35 in the lamp its elf , it being advantageous 
to insert it in part of a leading-in wire 
provided in the lamp cap. However, it 
has turned out that the known construc- 
tion has serious drawbacks, since upon 

40 blowing of the fuse arcs may; still occur 
either between both leading-in wires or 
between a supply wire and the lamp cap 
which usually consists of brass. 
This phenomenon more particularly 
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It* a lamp according to the invention 
and a known lamp having only one fuse 
provided in one supply wire, whereas- the 
other wire has the usual thickness of 
several hundreds of microns and consists, fQ 
for instance, of copper, are compared with, 
one another other as regards arc formation 
the following result is found : With the 
lamp according to the invention both 
fuses are blown simultaneously or almost 75 
simultaneously. An arc, if any, formed 
between the two ends of both wires can 
exist only for a very short time, since the 
material of at least one of the wires, which 
material serves as a counter-pole for the 80 
arc, immediately fuses up to the bottom 
contact of the cap. 

In the known lamps on the contrary 
when the fuse operates the other thick 
wire remains undamaged and constitutes 85 
a good counter-pole for the arc which con- 
sequently is maintained for a long time. 

The invention is of particular hnport- 
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"We, N. V. Philips' Gtloeilampenfab- 
ribken, a limited liability Company, 
organised and establislied under the 
laws of the Kingdom of the Netherlands, 
5 haying our seat and Office at Emmasingel, 
Eindhoven, Province of North-Brabant, 
Kingdom of the Netherlands, do hereby 
declare the nature of this invention and 
in what manner the same is to be per- 
3.0 formed, to be particularly described and 
ascertained in and by the following state^- 
ment : — 

This invention relates to a gasfilled 
electric incandescent lamp and more par - 
15 tioularly — te — an inoandoooont ' lamp -' com- 
prising an incandescent body formed by 
a wire coiled two or more times, i.e. a 
multiple helix such as a " coiled coil." 

It is known that in such lamps the risk 
of a breakdown is greater than in the 
usual lamps comprising an incandescent 
member in the form of a single helix. 
Upon burning of the incandescent body 
arcs readily occur, especially between the 
25 ends where the said body is burnt, and 
may even proceed to such an extent that 
the arc extends between the supply wires 
or pole wires within the lamp. In such 
a case the current strength of this arc 
formed between the supply wires or pole 
wires will have such a value that the usual 
fuses on the switch-board are blown. 

In order to avoid this drawback it has 
already been proposed to provide a fuse 
35 in the lamp itself, it being advantageous 
~"fb insert it in part of a leading-in wire 
provided in the lamp cap. HoweveT, it 
has turned out that the known construc- 
tion has serious drawbacks, since upon 
40 blowing of the fuse arcs may still occur 
either between both leading-in wires or 
between a supply wire and the lamp cap 
which usually consists of brass. 
This phenomenon more particularly 
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occurs with high voltages and with direct 45 

by - roforonoo to tho drawin g. 

Due to the construction of the incandes- 
cent lamp according to the invention these 
drawbacks are greatly reduced. * 50 

In the lamp according to the invention 
each of the leading-in wires contains a 
fuse which is made of bare wire and,, the 
end of which is attached at - or noar the 
corresponding contact of the cap, the 55 
short-circuit contact (0) of the fuse mate^- 
rial being less than 300.10°. The term 
" bare " means that the fuse is not 
directly covered by or wholly embedded 
in insulating material. The whole of each 60 
leading-in wire from the cap contact on- 
ward up to the pinch is advantageously 
constituted by a wire fuse. Such a wire 
has proved, to be most favourable from 
the point of view of manufacture. 

If a lamp according to the invention 
and a known lamp having only one fuse 
provided in one supply wire, whereas'the 
other wire has- the usual thickness of 
several hundreds of microns and consists, 
for instance, of copper, are compared with 
one another ethe* as regards arc formation 
the following result is found: "With the 
lamp according to the invention both 
fuses are blown simultaneously or almost 75 
simultaneously. An arc, if any, formed 
between the two ends of both wires can 
exist only for a very short time, since the 
material of at least one of the wires, which 
material serves as a counter-pole for the 80 
arc, immediately fuses up to the bottom 
coihtaot of the cap. 

In the known lamps on the contrary 
when the fuse operates the other thick 
wire remains undamaged and constitutes 85 
a good counter-pole for the arc which con- 
sequently is maintained for a long time. 
The invention is of particular import- 
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ance for lamps in which, the outer contacts 
are provided at the botttom of the cap, 
which caps are known as bayonet or Swan 
caps. 

5 We have found that the conditions 
which must be satisfied by the material 
of the fuses for the purpose under review 
are as follows : — 

1. "Upon fusing' of the wire the quantity 
-10 of vapour produced should be as small 

as possible, i.e. the vapour pressure at the 
melting point of the material of the fuses 
should be as small as possible. The vapour 
may tend to promote the production of an 
15 arc between a supply wire and the metal 
cap. 

2. The time of fusing of the cut-out 
should be as small as possible in order 
that, for instance, in the case of an arc 

20 being produced between the parts in ques- 
tion of the supply wires, these parts fuse 
down as soon as possible. 

According to the formula of Meyer 
(" Zur Theorie der Abschmelysicherun- 

25 gen," Druck and Yerlag von it. Olden- 
bourg, 1906, page 36), the time of fusing 
is: — 

* = C(jz)* 
I* 

30 where t is expressed in seconds, the wire 
diameter q in cm and the short-circuit 
current I t in amps. According to the in- 
vention the constant C (short-circuit con- 
stant of the material used) is less than 

35 300 x 10 6 . 

The constant (factor C) given for this 
particular purpose according to the in- 
vention holds good for an initial tem- 
perature upon fusing of 15° C. (room tern- 

40 perature). Thus it appears that all mate- 
rials are not adapted for this purpose. 
For copper, for instance, C=±676.10 6 . 

Nickel and nickel allays on the contrary 
are eminently adapted for carrying out 

45 the invention. These materials such as 
constantan, nickel chromium, the mate- 
rial known under the Registered Trade 
Mark " Monel 99 metal, konel metal and 
the like satisfy not only both first men- 

50 tioned conditions but also the third con- 
dition viz. that the material should be 
resistant to corrosion. 

This condition is very important when 
considering that in the case under review 

55 very thin wires, for instance, of 150 
microns with a limit current of 2.5 amp. 
are concerned, which must practically be 
kept in stock for a long time and should 
consequently not be liable to corrosion. 

60 Finally it is remarked that the lamp 
according to* the 'invention is perf ectly 
protected against any risk of breakdown 
and consequently also against breakdowns 



between the supply wire and the cap, if 
the cap is coated internally with insulat- 65 
ing material, for instance, with an in- 
sulating lacquer. 

The invention will be more closely 
understood by reference to the accom- 
panying drawing, representing*, by way 70 
of example, two embodiments thereof. 

Fig. 1 shows a lamp having* a screw 
cap (so-called Edison cap), and 

Fig. 2 represents a lamp having a 
Swan-cap. 7° 

An incandescent body 21 (Fig. 1) hav- 
ing the form of a double helix is located 
in the bulb 1. The cap 3 is cemented to 
the bulb at 8 and is constituted by the 
usual brass thread. The supply conduc- 80 
tors are designated by 4 and 5, the pinch 
by 6. The parts AB and CD are con- 
stituted by a fuse. With the so-called 
Edison cap only one contact 15 is pro- 
vided in the bottom of the cap. 85 

When, for instance, the wire 5 fuses at 
P the wire 4 fuses simultaneously or al- 
most simultaneously. In this case an arc 
might be produced between the free ends 
of the wires 5 and 4 hanging down from 90 
the bottom of the cap (Fig. 1). Since, 
however, the wires 4 and 5 directly, fuses 
down to the points A and C an arc is un- 
likely and, if produced, can exist only for 
a very short time. The production of an 95 
arc between the wire 4 (for instance, the 
point Q) and the cap may be avoided by 
coating the cap 3 internally with an in- 
sulating lacquer layer 7. 

In Fig. 2 a Swan cap 9 is cemented to 100 
the bulb 10 at 14. The parts TJ — V and 
X — T of the leading-in wires 11 and 12 
are constituted as fuses. The wires may 
readily approach closely to each other in 
such a manner that when both wires fuse 105 
an arc R is produced, for instance, over 
the distance TS. In this case, however, 
ose each of the wires immediately fuses 
over its whole length. Practically no arc 
formation occurs over the distance U — X. 110 

It will be appreciated that in these 
forms of construction of the invention 
any danger of arc formation is avoided. 

Having now particularly described and 
ascertained the nature of our said inven- 115 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. A gasfilled electric lamp havinf: an 
incandescent body formed by a wire 120 
coiled two or more times, in which each 

of the leading-in wires contains a fuse 
which is made of bare wire and the end 
of which is attached at or near the corre- 
sponding contact of the cap, the short- 125 
circuit constant (C) of the fuse material 
being less than 300. 10 6 . 

2. Gasfilled electric incandescent lamps 
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susbtantially as described and as ilhis- DICKEB, POLLAK <& MEHCER, 
trated. Chartered Patent Agents , 
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